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FIG. 6 shows an arrangement with a minimum number of 
loading blades and vacuum zones. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The twin-wire former shown in FIG. 1 includes a first 
forming wire loop 10, the running of which is guided by a 
first forming roll 11 and by guide rolls 12, 12/?, and a second 
forming wire loop 20, the running of which is guided by 
guide rolls 21, 21rt and by a second forming roll 22. A pulp 
suspension is fed from a headbox 9 into a forming gap, 
which is defined by the first forming roll 11 on the side of 
the first wire 10 and by a breast roll 21a on the side of the 
second wire 20. The joint run of the wires 10 and 20 extends 
substantially in the vertical direction from a suction sector 
lla of the first forming roll 11 all the way to a suction sector 
22a of the second forming roll 22, after which the first wire 
10 is guided by a guide roll 12b to separate from a web W, 
which will run with the second wire 20. 

In the twin-wire zone, that is, in the joint mn of the wires 
10, 20, there is, in addition to the above-mentioned forming 
rolls 11, 22, also a set of dewatering elements, of which a 
dewalering box 30 is located inside the first wire loop 10 
immediately after the first forming roll 11, and a suction box 
42 is located inside the second wire loop 20 immediately 
before the second forming roll 22. In addition, in the area of 
the dewatering zone there are a pre-loading blade 41, which 
is located inside the second wire loop 20 opposite to the area 
remaining between the forming roll 11 and the dewatering 
box 30, and loadable blade elements 40, which are located 
inside the second wire loop 20 opposite to the dewatering 
box 30. 

On the surface of the dewatering box 30 in contact with 
the wire 10 there are dewatering blades 34 extending in the 
crosstlireclion across the web and controlling the running of 
the wire, and between which dewatering blades water is 
removed from the web W in the direction of the dewatering 
box 30. The internal space of the dewatering box 30 is 
divided by partitions 33 into five successive zones 30a, 30/?, 
of which three are connected to a vacuum source while a 
substantially normal pressure prevails in two. The vacuum 
zones 30a and the vacuum-free zones 30/? alternate in the 
running direction of the web in such a way that each 
vacuum-free zone 306 is preceded and followed by a 
vacuum zone 30a. When required, different vacuums p,, p 2 , 
p 3 can be arranged in the different vacuum zones 30a. The 
vacuums are preferably arranged to increase in the running 
direction of the web (pi<p 2 <p3)- Water drained through the 
wire 10 is also guided away through the vacuum-free zones 
30/?, which dewatering is boosted by the pressure pulses 
applied to the web by the dewatering blades 34 and the 
loading blades 40 alternately. 

At the dewatering box 30 inside the second wire loop 20 
there are two loadable blade elements 40 which extend in the 
cross direction across the web supporting and loading the 
wire 20 and doctoring water from its surface. The loading 
blades 40 also produce pressure pulses in the web W being 
formed, in consequence of which dewatering becomes more 
effective and the formation of the web is improved. The 
loading blades 40 are placed, in a manner known in itself, in 
alternating positions with the dewatering blades 34 of the 
deck of the dewatering box 30. In the arrangement according 
to the invention, the loading blades 40 are placed specifically 
in those spaces between the dewatering blades 34 in which 
there is a vacuum-free zone 30/? on the side of the dewa- 
tering box 30. In that connection, the suction effect applied 
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by the vacuum zones 30a on the web and the pressure pulse 
applied by the loading blades 40 to the web alternate in the 
running direction of the web and they never occur at the 
same lime. 

5 FIG. 2 shows a twin-wire former similar to the one shown 
in FIG. 1, in which the dewatering blades 34 are arranged lo 
curve the wires 10, 20 while these travel over the dewatering 
box 30. This increases the pressure applied by the wires 10, 
20 to the web and thus improves the efficiency of dewater- 

10 ing. The vacuum zones 30« and the vacuum- free zones 30/? 
are arranged to alternate in the running direction of the web, 
and the loading blades 40 are located opposite to the 
vacuum-free zones 30/?. 

FIG. 3 shows a blade gap former in which in the forming 
gap area the running of the wires 10, 20 is guided by two 

1 breast rolls 12a and 21a and by a suction forming shoe 35 
having a curved surface. After the forming shoe 35, a 
dewatering box 30 is located inside the first wire loop 10, 
opposite to a set of loading blades 40 located inside the 
second wire loop 20. The dewatering box 30 is divided by 

20 partitions 33 into sections in such a way that a total of four 
vacuum zones 30a and three vacuum- free zones 30/? is 
formed, which zones alternate in the running direction of the 
web W. Three loading blades 40 are located inside the 
second wire loop 20, each one opposite to a vacuum -free 

25 zone 30/?. 

FIG. 4 shows a roll gap former whose dewatering box 30 
includes five vacuum zones 30a and four vacuum-free zones 
30/?, four loading blades 40 being placed opposite to the 
vacuum-free zones inside the second wire loop 20. 

30 In the roll gap former shown in FIG. 5, the first zone 31 
of a dewatering box 30 after a forming roll 11 is vacuum- 
free, and opposite to it there is a pre-loading blade 41 inside 
the second wire loop 20. After the first zone 31 there are 
three further vacuum zones 30a and two vacuum-free zones 

35 30/?, and opposite to the vacuum-free zones there are two 
loading blades 40 on the side of the second wire loop 20. 

In the example shown in FIG. 6 there is only one loading 
blade 40 and it is located opposite to a vacuum-free zone 306 
remaining between two vacuum zones 30a. The dewatering 

40 box 30 is followed further by a suction box 42 placed before 
the second forming roll 22. The loading blade 40 is located 
in the same wire loop 10 as the first forming roll 11, and the 
vacuum box 30 is located in the opposite wire loop 20 before 
the second forming roll 22. 

45 Above, the invention has been described with reference to 
a few examples only. However, the invention is not intended 
to be limited to these examples only, but many other 
modifications of the invention are also possible with the 
scope defined by the appended claims. 

50 I claim; 

1. A twin-wire forma in a paper machine including two 
forming wire loops, which define between themselves twin- 
wire zone, and at least one dewatering box, which said at 
least one dewatering box is located inside one of the wire 

55 loops to remove water through said wire from a web being 
formed, and at least one loading blade, which is located 
opposite to the dewatering box inside the other wire loop in 
contact with the other wire, which dewatering box include at 
least three successive dewatering zones, wherein vacuum 

60 zones alternate with vacuum-free zones, and the loading 
blade or blades is/are placed inside one of the wire loops at 
a location where it or them is/are opposed by one of the 
vacuum-free zone(s), which is preceded and followed by one 
of the vacuum zone(s). 

65 2. The twin-wire former of claim 1 wherein vacuums of 
different magnitude are arranged n at least two vacuum 
zones of the dewatering box. 


US 6,6( 

5 

3. The twin-wire former claim 2 wherein the magnitude of 
the vacuum of one of the least two vacuum zones of the 
dewatering box which is greater than the magnitude of 
another vacuum zone which precedes it in the running 
direction of the web. 

4. The twin-wire former of claim 1 wherein on the surface 
of the dewatering box in contact with the wire there are 
dewatering blades which are disposed in such a way that the 
running of the wires over the dewatering box is along a 
linear path. 

5. The twin-wire former of claim 1 wherein on the surface 
of the dewatering box in contact with the wire there are 
dewatering blades which are disposed in such a way that the 
running of the wires over the dewatering box is along a 
curved path. 

6. The twin-wire former of claim 1 wherein in the running 
direction of the web before the dewatering box there is a 
pro-loading blade located inside the wire loop opposite to 
the dewatering box. 

7. The twin-wire former of claim 1 wherein at the begin- 
ning of the dewatering box there is a vacuum-free zone 
which is opposed by a pro-loading blade located on the side 
of the second wire loop. 

8. A twin-wire former in a paper machine, the former 
comprising: 

a first forming wire loop; 

a secondjfanning wire loop, wherein portions of the first 
forming wire loop and the second forming wire loop 
extend adjacent one another to define a twin-wire zone; 

at least one dewatering box located inside the^flint form- 
ing wire loop, to remove water through the first forming 
wire loop from a web being fanned, the at least one 
dewatering box having a first zone, a second zone 
downstream of the first zone, and a third zone down- 
stream of the second zone, the first zone and the third 
zone having vacuum applied thereto, and the second 
zone having no vacuum applied thereto; and 

at least one loading blade, which is located opposite to the 
at least one dewatering box inside the second wire loop, 
the at least one loading blade being in contact with the 
second wire loop at a location opposed by the second 
zone, such that the at least one loading blade is posi- 
tioned such that it is preceded and followed by zones of 
the at least one dewatering box having vacuum applied 
thereto. 

9. The twin-wire former of claim 8 wherein the magnitude 
of the vacuum applied to the first zone is different thin the 
magnitude of the vacuum applied to the third zone. 

10. The twin- wire former of claim 9 wherein the magni- 
tude of the vacuum applied to the third zone is greater than 
the magnitude of the vacuum applied to the fist zone. 

11. The twin-wire former of claim 8 further comprising a 
plurality of dewatering blades disposed on a surface of the 
at least one dewatering box in contact with the first wire loop 
such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a linear path. 

12. The twin-wire former of claim 8 further comprising a 
plurality of dewatering blades disposed on a surface of the 
at least one dewatering box in contact with the first wire loop 
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such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a curved path. 

13. The twin-wire former of claim 8 further comprising a 
pie-loading blade located inside the second wire loop 

5 upstream of the at least one dewatering box. 

14. The twin-wire former of claim 8 wherein at the 
beginning of the at least one dewatering box there is a 
vacuum-free zone which is opposed by a pro-loading blade 
located on the side of the second wire loop. 

10 15. A twin-wire former in a paper machine, the former a\ 
first forming wire loop; 

a second forming wire loop, wherein portions of the first 
forming wire loop and the second forming wire loop 
extend adjacent one another to define a twin-wire zone; 
at least one dewatering box located inside the first form- 
ing wire loop, to remove water through the first forming 
wire loop from a web being formed, the at least one 
dewatering box having at least three successive zones 

2Q arranged in the twin-wire zone, wherein the zones 
alternate between being a vacuum zone and being a 
vacuum-free zone; and 
at least one loading blade, which is located opposite to the 
at least one dewatering box inside the second wire loop, 

25 the at least one loading blade being in contact with the 
second wire loop at a location opposed by one of the 
vacuum-free zones, such that the at least one loading 
blade is positioned such that it is preceded and followed 
by zones of the at least one dewatering box having 

3U vacuum applied thereto. 

16. The twin-wire former of claim 15 further comprising 
a plurality of dewatering blades disposed on a surface of the 
at least one dewatering box in contact with the first wire loop 
suck that the running of the first wire loop and the second 

35 wire loop over the dewatering box is along a linear path. 

17. The twin-wire former of claim 15 further comprising 
a plurality of dewatering blades disposed on a surface of the 
at least one dewatering box in contact with the first wire loop 
such that the running of the first wire loop and the second 

40 wire loop over the dewatering box is along a curved path. 

18. The twin-wire former of claim 15 further comprising 
a pre-loading blade located inside the second wire loop 
upstream of the at least one dewatering box. 

19. The twin-wire former of claim 15 wherein at the 
45 beginning of the at least one dewatering box there is a 

vacuum-free zone which is opposed by a pre-loading blade 
located on the side of the second wire loop. 

20. The twin-wire former of claim 15 wherein the at least 
three successive zones of the at least one dewatering box 

50 comprise a first vacuum zone and a second vacuum zone 
downstream of the first vacuum zone, and wherein the 
magnitude of the vacuum applied to the first vacuum zone is 
different than the magnitude of the vacuum applied to the 
second vacuum zone. 

55 21. The twin-wire former of claim 20 wherein the mag- 
nitude of the vacuum applied to first vacuum zone is less 
than the magnitude of the vacuum applied to the second 
vacuum zone. 

* * * * * 
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CLAIMS 

I claim: 

1 . A twin-wire former in a paper machine including two forming wire 
loops, which define between themselves a twin-wire zone, and at least one 
dewatering box, which is located inside one of the wire loops to remove water 
through said wire from a web being formed, and at least one loading blade, which is 
located opposite to the dewatering box inside the other wire loop in contact with the 
other wire, which dewatering box includes at least three successive dewatering 
zones, wherein every second zone of the dewatering box has a vacuum and every 
second zone is vacuum-free, and the loading blade or blades is/are placed inside one 
of the wire loops at a location where it or them is/are opposed by a vacuum-free 
zone, which is preceded and followed by a vacuum zone. 

2. The twin-wire former of claim 1 wherein vacuums of different 
magnitude are arranged in at least two vacuum zones of the dewatering box. 

3. The twin-wire former of claim 2 wherein the magnitude of the 
vacuum of one of the least two vacuum zones of the dewatering box which is greater 
than the magnitude of another vacuum zone which precedes it in the running 
direction of the web. 

4. The twin-wire former of claim 1 wherein on the surface of the 
dewatering box in contact with the wire there are dewatering blades which are 
disposed in such a way that the running of the wires over the dewatering box is 
along a linear path. 

5. The twin-wire former of claim 1 wherein on the surface of the 
dewatering box in contact with the wire there are dewatering blades which are 
disposed in such a way that the running of the wires over the dewatering box is 
along a curved path. 


6. The twin-wire former of claim 1 wherein in the running direction of 
the web before the dewatering box there is a pre-loading blade located inside the 
wire loop opposite to the dewatering box. 

7. The twin-wire former of claim 1 wherein at the beginning of the 
dewatering box there is a vacuum-free zone which is opposed by a pre-loading blade 
located on the side of the second wire loop. 

8. A twin-wire former in a paper machine, the former comprising: 
a first forming wire loop; 

a second forming wire loop, wherein portions of the first forming wire loop 
and the second forming wire loop extend adjacent one another to 
define a twin- wire zone; 

at least one dewatering box located inside the first forming wire loop, to 

remove water through the first forming wire loop from a web being 
formed, the at least one dewatering box having a first zone, a second 
zone downstream of the first zone, and a third zone downstream of 
the second zone, the first zone and the third zone having vacuum 
applied thereto, and the second zone having no vacuum applied 
thereto; and 

at least one loading blade, which is located opposite to the at least one 

dewatering box inside the second wire loop, the at least one loading 
blade being in contact with the second wire loop at a location 
opposed by the second zone, such that the at least one loading blade 
is positioned such that it is preceded and followed by zones of the at 
least one dewatering box having vacuum applied thereto. 

9. The twin- wire former of claim 8 wherein the magnitude of the 
vacuum applied to the first zone is different than the magnitude of the vacuum 
applied to the third zone. 
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10. The twin-wire former of claim 9 wherein the magnitude of the 
vacuum applied to the third zone is greater than the magnitude of the vacuum 
applied to the first zone. 

1 1 . The twin-wire former of claim 8 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact 
with the first wire loop such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a linear path. 

12. The twin-wire former of claim 8 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact 
with the first wire loop such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a curved path. 

13. The twin- wire former of claim 8 further comprising a pre-loading 
blade located inside the second wire loop upstream of the at least one dewatering 
box. 

14. The twin- wire former of claim 8 wherein at the beginning of the at 
least one dewatering box there is a vacuum-free zone which is opposed by a pre- 
loading blade located on the side of the second wire loop. 
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1 5. A twin-wire former in a paper machine, the former comprising: 
a first forming wire loop; 

a second forming wire loop, wherein portions of the first forming wire loop 
and the second forming wire loop extend adjacent one another to 
define a twin-wire zone; 

at least one dewatering box located inside the first forming wire loop, to 

remove water through the first forming wire loop from a web being 
formed, the at least one dewatering box having at least three 
successive zones arranged in the twin-wire zone, wherein the zones 
alternate between being a vacuum zone and being a vacuum-free 
zone; and 

at least one loading blade, which is located opposite to the at least one 

dewatering box inside the second wire loop, the at least one loading 
blade being in contact with the second wire loop at a location 
opposed by one of the vacuum zones, such that the at least one 
loading blade is positioned such that it is preceded and followed by 
zones of the at least one dewatering box having vacuum applied 
thereto. 

1 6. The twin- wire former of claim 1 5 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact 
with the first wire loop such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a linear path. 

17. The twin- wire former of claim 1 5 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact 
with the first wire loop such that the running of the first wire loop and the second 
wire loop over the dewatering box is along a curved path. 
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Applicant: Michael Odell 
Application No.: 10/054,349 
Art Unit: 1731 

Claim Listing 

1 . (currently amended) A twin-wire former in a paper machine including two forming 
wire loops, which define between themselves a twin-wire zone, and at least one dewatering box, 
which said at least one dewatering box is located inside one of the wire loops to remove water 
through said wire from a web being formed, and at least one loading blade, which is located 
opposite to the dewatering box inside the other wire loop in contact with the other wire, which 
dewatering box includes at least three successive dewatering zones, wherein vacuum zones alternate 
with vacuum-free zones cvcrv second zone of the dewateri n g boy ha* a vacuum every second 
zone is vacuum-free , and the loading blade or blades is/are placed inside one of the wire loops at a 
location where it or them is/are opposed b y one of the vacuum-free zone(s) a vacuum-free zone , 
which is preceded and followed b y one of the vacuum zone(s) a vacuum zone . 

2. (original) The twin-wire former of claim 1 wherein vacuums of different magnitude 
are arranged in at least two vacuum zones of the dewatering box. 

3. (original) The twin-wire former of claim 2 wherein the magnitude of the vacuum of 
one of the least two vacuum zones of the dewatering box which is greater than the magnitude of 
another vacuum zone which precedes it in the running direction of the web. 

4. (original) The twin-wire former of claim 1 wherein on the surface of the dewatering 
box in contact with the wire there are dewatering blades which are disposed in such a way that the 
running of the wires over the dewatering box is along a linear path. 

5. (original) The twin-wire former of claim 1 wherein on the surface of the dewatering 
box in contact with the wire there are dewatering blades which are disposed in such a way that the 
running of the wires over the dewatering box is along a curved path. 
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15. (currently amended) A twin-wire former in a paper machine, the former 
comprising: 

a first forming wire loop; 

a second forming wire loop, wherein portions of the first forming wire loop and the second 
forming wire loop extend adjacent one another to define a twin-wire zone; 

at least one dewatering box located inside the first forming wire loop, to remove water 
through the first forming wire loop from a web being formed, the at least one 
dewatering box having at least three successive zones arranged in the twin-wire 
zone, wherein the zones alternate between being a vacuum zone and being a 
vacuum- free zone; and 

at least one loading blade, which is located opposite to the at least one dewatering box 

inside the second wire loop, the at least one loading blade being in contact with the 
second wire loop at a location opposed by one of the vacuum vacuum-free zones, 
such that the at least one loading blade is positioned such that it is preceded and 
followed by zones of the at least one dewatering box having vacuum applied 
thereto. 

16. (original) The twin-wire former of claim 15 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact with the first 
wire loop such that the running of the first wire loop and the second wire loop over the dewatering 
box is along a linear path. 

17. (original) The twin- wire former of claim 15 further comprising a plurality of 
dewatering blades disposed on a surface of the at least one dewatering box in contact with the first 
wire loop such that the running of the first wire loop and the second wire loop over the dewatering 
box is along a curved path. 


